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We present an analysis of global atmospheric microplastics (MPs) concentration and deposition

measurements using constrained Bayesian inverse modeling to estimate global MPs emissions.

The proposed Bayesian framework explicitly accounts for unknown ratios between size fractions

inherent to MPs measurements and incorporates prior emission information to stabilize the

inversion. The coupling between observations and unknown emissions is established using the

atmospheric transport model FLEXPART version 11 operated in backward mode for each

measurement. Model parameters are inferred using a variational Bayes approach, resulting in an

iterative estimation scheme that updates both model parameters and the effective spatial

structure of the computational domain. This methodology reduces the need for manual

intervention during the inversion process and limits potential bias in the results. The resulting

global MPs emission estimates are evaluated against previously published ones.
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